We analyzed the process of Bs → ρρ decay in QCD factorization (QCDF) and final state interaction (FSI) effects. In QCDF for this decay we have only the annihilation graph and we expected small Branching ratio. Then we considered FSI effect as a sizable correction where the intermediate states are π
Introduction
Final state interaction (FSI) effects in B decay was expected to play only the role of a small correction to the standard description in short distance amplitude. In factorization approach, the amplitude of a B decay mode which is describe the short distance contributions, consists of 1) the usual factorization amplitude of color-allowed and color-suppression, 2) the annihilation topology (w-exchanged or w-annihilation) [1] . In pure annihilation B decay mode, the theoretical amplitude is often too small in comparison to expected date. In this decay mode FSI effects may play an important role. Where after a weak decay, the intermediate state particles re-scatter into the final particles through a nonperturbative strong interaction. The nonperturbative nature of FSI effects makes it difficult to study in systematic way so some different mechanisms of the rescattering effects have been considered [2, 3] . To analyze a B-meson decay through FSI, it is important to understand the structure of the intermediate multiparticle states. One can treats FSI as the soft rescattering processes of intermediate two-body hadronic states e.g. B s → K 0K 0 → ρρ and omit the other intermediate multi-body states, where after weak decay of B-meson to two light mesons, they rescatterd to two new mesons through nonperturbative strong interaction. The hadronic loop level (HLL) is used in the strong interaction process where it is obtained from the effective chiral Lagrangian [2, 3] .
Our result for QCDF approach was 1.08 × 10 −9 where the leading order results for coefficients C i was used and the correction terms was omitted. Experimental result is less than 3.20 × 10 −4 [13] . since, the results from QCDF approach is very small, the FSI effect can may give a sizeable correction where the intermediate states are π 0 π 0 , π + π − , K 0K 0 and K + K − mesons. We calculated the B s → ρρ decay according to the HLL method. In this case, the branching ratio is 3.29 × 10 −4 . This paper is organized as follows. In section 2 we present the QCDF approach and calculated the amplitudes of the main decay and the intermediate states through QCDF approach. Then, in section 3 we present the FSI effects and calculated the amplitude of B s → ρρ decay from three possible intermediate states. In section 4 we give the numerical results, and in the last section we have a summery.
Weak amplitude of the pure annihilation B decays
To calculate the amplitudes of the pure annihilation B decay modes we use the QCD factorization method where we just consider the annihilation topology. We consider b-quark decay and use the convention that M 1 (M 2 ) meson contain an anti-quark (quark) from the weak vertex with longitudinal momentum fractionȳ(x) where M 1 and M 2 are the final mesons [4] . The weak annihilation contributions to the decay B → M 1 M 2 can be described in terms of the building blocks b i and b i,EW
Where λ p = V pb V * pq with q = d, s and the building blocks have the expressions [5] 
The subscripts 1, 2 and 3 of A i,f n denote the annihilation amplitudes induced from (V −A)(V −A), (V −A)(V +A) and (S −P )(S +P ) operators, respectively, and the superscripts i and f refer to gluon emission from the initial and finalstate quarks, respectively and shown in Fig.1 and given by [5] 
When all the basic blokes equation are solved, we found that weak annihilation kernels exhibit endpoint divergent [5] :
Since the treatment of this logarithmically divergence is model depended, sub leading power corrections generally can be studied only in a phenomenological way. While the endpoint divergence is regulated in Perturbative QCD approach by introducing the parton's transverse momentum, it is parametrized in QCD factorization by modifing y → y + ǫ whith ǫ = O(λ QCD /m B ) [5, 6] , so we replace Eq. (4) by:
Different X A are allowed for four cases: PP, PV, VP and VV where P(V) is a final meson by pseudoscalar (vector) polarization. for VV case, in [7] , by evaluating the convolution integrals with asymptotic distribution amplitudes Φ(x) = Φ (x) = 6xx, Φ p = 1, and Φ v (x) = 3(x −x), we find the simple expressions
Now we can calculate the weak amplitude of the B s → ρρ decay and the intermediate state. According to the annihilation diagrams of the B s → ρρ decay which is given in Fig.2 the pure annihilation amplitude is given by 
But in the other cases, the color-allowed and color-suppression topology are allowed and we must consider the usual factorization approach [7, 9] to calculate the amplitude. So we have
where the coefficients a 4 correspond to the penguin topology and is defined as:
In the QCD factorization amplitude, all terms are not expected to be equally large. The color-allowed and color-suppression topology (a i terms) which invole form factors are dominate and the annihilation topology (b i terms) can be neglected [10] . Likewise we have:
4 The one particle exchange method for FSI At the quark level, final state re-scattering can occur through quark exchange and quark annihilation. The quark level diagram for B → ρρ decay is shown in Fig.3 . This decay has only quark annihilation mode, since the final mesons ( ρ ) have the same flavour quark-antiquark. In practice, it is extremely difficult to calculate the FSI effects, but at the hadronic level formulated as re-scattering processes with s-channel resonances and one particle exchange in the t-channel.
S-channel resonant FSI effects in B → ρρ decay is expected to be vanished because of the lack of the existence of resonances. Therefore, one can model FSI effects as re-scattering processes of two body intermediate state with one particle exchange in the t-channel and compute the absorptive part via the optical theorem [2] . So, according to the hadronic loop level (HLL) diagram, shown in Figure 4 : t-channel contributions to final state interaction in B → ππ → ρρ decay due to one particle exchange. Fig.4 , the absorbtive part of the amplitude calculated with the following formula
where the A(B s → ππ) is the amplitude of the decay of the B meson to the intermediate state and G(ππ → ρρ) involves the hadronic vertices factor, which are defined as
The magnitude of the effective couplings can be extracted from experimental [8] .
As an example, the effective coupling g ππρ is relevant to the ρ → ππ process shown in Fig.5 . So, for diagram (a) in Fig.4 the absorptive part of the amplitude of the B → ππ → ρρ proses where π meson is exchanged particle at t-channel is given by (16) where the θ is the angle between p 1 and p 3 and q = p 1 − p 3 is the four momentum of the exchanged K meson and
F (q 2 , m 2 q ) is a form factor or a cut-off which is introduced to that hadronic vertices takes care of the off-shell effect of the exchanged particle. Here we have followed [2] while in [11] different form is used. So we have
The parameter Λ is the off-shellnes compensating in function F (q 2 , m 2 q ) which is not an universal parameter, but is should be near the mass of the mesons involved in the effective coupling. Likewise, for the diagram (b) in Fig.4 , the absorptive part for the B → ππ → ρρ proses where ω meson is exchanged particle at t-channel is given by
where
As the bridge between the dispersive part of the FSI amplitude and the absorptive part, the dispersion relation is
where s ′ is the square of the momentum carried by the exchanged particle and s is the threshold of intermediate states, in this case s ∼ m 
Numerical Results
In this paper we used Wilson coefficients c i in leading order (LO) at µ = m b which are given by [9] The elements of the CKM matrix can be parametrized by three mixing angles A, λ, ρ [12] and a CP-violating phase η The other input parameters used are given by: g KKρ = g K * K * ρ = 3.025, g ωπρ = 5.89,r We calculated the branching ratio for the QCD Factorization method as 1.08 × 10 −9 which is very small compared to the experimental result .Within FSI the branching ratio is shown in table 2 and if η = 1 selected, the branching ratio is 3.22 × 10 −4 which is near to experimental result.
summery
We analyzed the B → ρρ decay in QCD Factorization approach and then we added the final state interaction effects. In QCD Factorization approach we have just weak annihilation topology and as we expected we have obtained a small branching ration 1.08 × 10 −9 while after considering the FSI effect we have obtained 3.29 × 10 −4 which is near to upper bound of the experimental value which is 3.20 × 10 −4 [13] . The main phenomenological parameter in FSI effects is η which is determined from the measured ratios. Its value in form factor is expected to be of the order of unity. In this work we have considered η = 0.5 ∼ 1 and the best result obtained by η = 1.
